INTRODUCTION
The identification of intermediates in photochemical processes is important in understanding the dynamics of excited states of molecules. Since many of these intermediates are very short-lived, transient techniques have been employed on a number of occasions. Alternatively, trapping of initial photochemical products into argon matrices may isolate and preserve these species for spectroscopic study. While this approach has been exploited on many occasions, the advent of the excimer laser has increased the range of accessible species.
In a recent study in this laboratory, the photochemistry of benzene after irradiation with the 193 nm ArF laser line was reported. Both isomerization and fragmentation products were observed, in a ratio that was dependent on the concentration of the precursor in the matrix. Hexafluorobenzene provides an interesting contrast to benzene, as a consequence of the stronger C--F bond. Also, while In the first (in situ), the sample was deposited, the deposition stopped and the final (pre-irradiation) spectra recorded. The cold window was then rotated by 45 degrees, allowing exposure to the laser beam through a suprasil window. The sample was irradiated for 1-2 hours, after which the cold window was rotated back into the beam of the spectrometer, and additional spectra were recorded. In the second, the cold window was rotated at the beginning of the experiment, and irradiation was concurrent with deposition. In both arrangements, the laser repetition rate was 5 Hz, with a pulse duration of 10 ns and a pulse energy up to 200 mJ.
RESULTS
Prior to irradiation experiments, blank experiments were carried out for each of the parent species. The spectra obtained in these blanks were in very good agreement with literature spectra. A number of experiments were conducted in which samples of Ar/C6F6 were irradiated during deposition with the excimer laser. In these experiments, a large number of new infrared absorptions were observed, (see Table 1 and Figures 1 and  2 ) for typical experiments with concentrations of 1000/1 and 500/1. Over the series of experiments, these bands were observed reproducibly. In a second set of experiments, samples of AI'/C6F6/CC14 were irradiated during deposition, at several different concentration ratios. In these experiments, many new product absorptions were noted, an listed in Table 2 . A number of these coincide with product absorptions observed above when C6F was irradiated, although with diminished intensity. Several bands match those observed during the irradiation of blank samples of Ar/CC14, while yet additional bands were new and required the presence of both precursors. Two of these matrix samples were subsequently subjected to irradiation from a medium pressure Hg arc lamp. As also noted in Table  2 , some of the product bands were reduced in intensity or destroyed by Hg lamp irradiation.
Samples of Ar/C6F6/C12 were irradiated during deposition in a third set of experiments, at several different concentration ratios. As in the above experiments, a large number of new infrared absorptions were observed in these experiments, the majority of which corresponded to bands seen in the Ar/C6F6/CC14 experiments. All of the product bands in the Ar/C6F6/C12 system are listed in Table 3 . One of these matrices was then subjected to Hg arc irradiation; as also shown in Table 3 Table 1 for experiments without added dopant, the products include: hexafluoro Dewar benzene, The CC13 radical was seen at 898 cm -, as has been noted in a previous excimer laser irradiation study 26 of CC14 and elsewhere, 27 along with CC13F.
1,28 Lesser products derived from this pair of reactants are listed in Table 2 . It is noteworthy that several product bands were sensitive to Hg arc irradiation; these will be discussed below.
Experiments involving laser irradiation of Ar]C6F6/C12 samples led to product formation as well. Many of the products formed were seen in the above experiments, either during the irradiation of Ar/C6F 6 or Ar/C6F6/CCI4 samples. These are listed in Table 3 . Due to CH4 impurity, additional product containing C,H,F and C1 were observed, as listed in the Table. Additional, new products were also seen, and are assigned in Table 3 . Finally, several product absorptions were decreased or destroyed by Hg arc irradiation. Some of these were also seen in the CC14-doped experiments, while others were not.
Bands that were destroyed by Hg arc irradiation must be assigned to particularly reactive intermediates, often radical cations when an electron trap is present. Previous studies of the excimer laser irradiation of Ar/CC14 samples observed several such bands, which were assigned in accordance with earlier work to species such as CCI and CI, as well as the CC13 radical. 26, 27 These bands also observed in this study, and are assigned in Table 2 . Additional photosensitive bands common to experiments with both dopants were noted at 479, 1276, 1473 and 1592 cm-. The first two were quite weak before and after Hg arc irradiation and limited conclusions can be reached about the species responsible for these two absorptions. The latter two were quite intense before irradiation, and showed dramatic reduction upon photobleaching with the Hg arc. While interesting, the limited data preclude definitive assignment to the absorbing species. Nonetheless, realistic possibilities should be discussed.
The most likely cationic product in this system is the parent radical cation, C6F , a species seen by emission spectroscopy after 193 nm excimer laser irradiation 29, 3 of gaseous and argon matrix samples containing C6F6. The selection rules for emission spectra, however, lead to observation of the totally symmetric modes of the emitting species, while infrared spectra show the antisymmetric modes. Thus, bands observed in emission are not anticipated in the infrared spectrum. However, a salt containing the C6F cation has been prepared 31 
Comparison with Previous Studies
Infrared multiphoton photochemistry of C6F6 in the gas phase reported C2F4 as the major product. 35 These researchers propose initial formation of C6F5o + F, followed by a sequence of steps leading to the observed product. Bryce-Smith and coworkers 36 argue, at least in solution, C--F bond breakage is not the initial step due to the very strong CF bond, and that the solvent plays a significant role in the process. Earlier corona discharge studies 37 
